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AppL No. 10/684,629 
Amdt. dated September 5, 2006 
Reply to Office Action of May 5, 2006 

Amendments To The Claims ; 
Tills listing of claims will replace all prior versions, and listings, of claims in the application: 

Listing of Claims : 

1 . (Currently amended) A window mill for milling a window tlirough a steel casing to drill a 
secondary borehole, comprising: 

a body having a ptoality of blades; 
diamond cutters on said blades; and 

said diamond s initiating cutting of the steel casing, milling said window through the 
steel casing and drilling the secondary borehole. 

2. (Canceled). 

3. (Original) The window mill of claim 1 wherein said diamond cutters are polycrystalline 
diamond cutters. 

4. (Original) The window mill of claim I wherein said body has a longitudinal axis and said 
body rotate on-center about said longitudinal axis. 

5. (Original) The window mill of claim 1 wharem said body has a longitudinal axis and said 
blades have a taper with respect to said longitudinal axis. 

6. (Original) The window mil) of claim 1 wherein said body has a longitudinal axis and said 
blades have different angled tapers with respect to said longitudinal axis. 
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7. (Currently amended) A casing mill for milling a window through a steel casing to drill a 
secondary borehole, comprising: 
a body; 

a plurality of blades on said body with slots extending between said blades; and 



material and diamond cutters; and 

said diamond s initiatine cutting of the steel casing, milling said window through the 

steel casing and drilling the secondary borehole, 



8. (Original) The casing mill of claim 7 wherein said diamond cutters include natural or 
polycrystalline diamond cutters. 

9. (Canceled). 

10. (Canceled). 

1 1 . (Previously presented) The casing mill of claim 7 wherein said body has an axis and said 
cutting elements collectively form at) external cutter profile comprising: 

an upper cylindrical gage portion; and 

a lower conical portion extending downwardly from said gage portion to an angle 
to the axis of said body. 

12. (Canceled). 

13. (Currently amended) A cutting tool for milling a window through steel casing in a well 
bore and being adapted to cooperate with a whipstock having a whipstock axis and ratnp surface 
disposed at a ramp angle to the whipstock axis, the cutting tool comprising: 
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AjTidt. dated September 5, 2006 

Reply to Office Action of May 5, 2006 

a tool body having a body axis; 

a plurality of blades on said body with slots between said blades; and 
j a plurality of cutting faces having diamond material to initiate and mill the window 

through the steel casing and drill borehole; 

said cutting faces collectively forming an external profile having a gage portion 
with a diameter corresponding to the window to be milled through the casing, and a conical 
portion having a length and extending from said gage portion at an angle. 

(Canceled). 

15. (Original) The tool of claim 13 wherein said cutting faces mill said window and drill a 
secondaxy borehole in one trip into said well bore. 

16. (Original) The tool of claim 13 v^rherein said diamond material includes natural or 
polycryscalline diamonds. 

17. (Original) The tool of claim 13 wherein rotating a mill comprises rotating on-center about 
a longitudinal axis of the mill. 

18. (Canceled), 

19. (Canceled). 

20. (Previously presented) The window mill of claim I wherein said diamonds mill a full 
gauge window through the steel casing. 

21. (Previously presented) The window mill of claim 20 wherein said diamonds drill a full 
gauge secondary borehole. ■ 
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22. (Previously presented) The window mill of claim 1 wherein said diamonds initiate cutting 
into said steel casing and mill said window in one trip into a well bore. 

23. (Previously presented) The window mill of claim 1 wherein said body has a longitudinal: 
axis and said blades have a sur&ce substantially parallel to the longitudinal axis. 

24. (Previously presented) The window mill of claim 1 wherein said blades have a back 
tapered surface. 

25. (Previously presented) The widow mill of claim 1 wherein said blades collectively form a 
generally circular bottom cutting surface. 

26. (Previously presented) The window mill of claim 1 wherein said blades further comprise a 
tungsten carbide material 

27. (Previously presented) The window mill of claim 1 wherein said secondary borehole is a 
sidetracked well bore. 

28. (Previously presented) The window mill of claim 1 wherein said secondary borehole is an 
extended rathole. 

29. (Previously presented) A milling and drilling system comprising the window mill of 
claim 1. 

30. (Previously presented) Tlie system of claim 29 further comprising a whipstock and an 
anchor. 
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Reply to Office Action of May 5, 2006 

31. (Previously presented) The system of claim 30 wherein said whipstock comprises a kick 
out ramp. 

32. (Previously presented) The system of claim 30 further comprising at least one other mill; 
wherein said window cutting mill and said at least one other mill cut a resultant window through 
the steel casing. 

33. (Previously presented) The system of claim 32 wherein said system is run into a well bore^ 
said whipstock is oriented in the direction of the secondary borehole, said anchor is set and said 
resultant window is milled in one trip into the well bore. 

34. (Previously presented) The system of claim 33 wherein said secondary borehole is drilled 
in said one trip into the well bore. 

35. (Previously presented) The system of claim 33 wherein said anchor is set hydraulically. 

36. (Previously presented) The system of claim 32 wherdn said resultant window is sized for 
drilling a secondary borehole with a slight angle. 

37. (Previously presented) The system of claim 36 wherein said resultant window is sized for 
drilling a secondary borehole with a severe angle. 

38. (Currently amended) A method of milling a window through a steel casing in a well bore 
to drill a secondary borehole, comprising: 

running a system comprising a window mill with diamond cutters, at least one other 
mill, a whipstock, and an anchor into tlie well bore; 

orienting the whipstock in the direction of the secondary borehole; 
setting the anchor, 
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initiating cutting of the steel casing with the diamond cutters: 
milling a window through the steel casing with the diamond cutters; 
lengthening the window with the at least one other mill; and 
drilling die secondary borehole with the diat^ond cutters. 

39. (Previously presented) The method of clam 38 further comprising perfoxming all of the 
method stqps in one trip into the well bore. 

40. (Previously presented) The method of claim 38 wherein said diamond cutters mill a full 
gauge window through the steel casing. 

41 . (Previously presented) The method of claim 38 wherein said diamond cutters drill a full 
gauge secondary borehole. 

42. (Previously presented) The method of claim 38 wherein said secondary borehole is a 
sidetracked well bore. 

43- (Previously presented) The method of claim 38 wherem said secondary borehole is an 
extended rathole. 

44. (Previously presented) The method of claim 38 \yherein said secondary borehole has a 
sUght angle. 

45. (Previously presented) The method of claim 38 wherein said secondary borehole has a 
severe angle. 
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